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EAAE MM OIRFE I TEF) T E A ERIS% AL 220154, A 10NN XAE

" NEA, 2016, Notice on Encouraging Storage Participation in the “Three Norths” Ancillary Se
rvices Market (RT{RMEHMAEESS “ =107 XK M2 (i3 MU S TIERE &), htt
p://zfxxgk. nea. gov. cn/auto92/201606/t20160617 2267. htm.
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To FCA | ZoRIE 2 B IR Ty, #R 9 UBEAN B RE R RO IR (1 1 iU B . RPSHHR
PRI T S A FESCHIA: B, ZESCHE 2 m] AR REORACRE RO 1 ) A eI, 38k
GeIERAL TP R A RAR B oAb, AR BCATH] 1 B2 B R T A R TR A
T BT R I 265K, TSR BT ORI R AT A REIR IS $8 Bt XSSk B 0 T 3 £ SRR IRE
WA B M R TAER], IR — WO BT B .

PORLOMNMIE AR E AN, BB RN, AR, RIS, HERN, BEIREMN, Jbik RN,
e hias S, FE ISR A SR

’ See, for example, National Renewable Energy Laboratory (NREL), “Voluntary Green Power Proc
urement, ” http://www. nrel. gov/analysis/green—power. html.

* HAEkEEEEEEEE, “Net Generation by State by Type of Producer by Energy Source,” h
ttps://www. eia. gov/electricity/data/state/annual generation state. xls.
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Zx. WABGEFNE KRR 201 74E0 H & 1 v F AR RE IR 2% (1 FE JIE 151 B2 (RECs) IR AE
2ROt RS A IR S AT B e R R b, R T _E RN LLANREHE— B S AT
AR BEIR R B At = ELORE) )
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XA bk AR T A] B AR R DN S B = — IR R E . “T0% PR 1 s

TS & AR H CPUCHIES, 20174F “CPUCLEE HIRMRIWI D @4 R hitp: //www. cpuc. ca. gov/upload
edFiles/CPUCWebsite/Content/UtilitiesIndustries/Energy/EnergyPrograms/ElectPowerProcurementGe
neration/irp/17/CPUC IRP Preliminary RESOLVE Results 2017-07-19 final.pdf; Baseline costs are
from E3, 2014, Investigating a Higher Renewables Portfolio Standard in California, https://ww
w. ethree. com/wp—content/uploads/2017/01/E3 Final RPS Report 2014 01 06 ExecutiveSummary-1.pd

f.

Sk A va A [E 28 5286 = Lawrence Berkeley National Laboratory.

" NDRC, MoF, and NEA, 2017, MNotice on Pilot Implementation of a System for Issuance and Volun
tary Procurement of Green Power Certificates (J&TiRAT AT FAEREYRSE (IR A% R I EH IRON I AE

Sy EER@ESEN), http://www. nea. gov. cn/2017-02/06/c_136035626. htm.
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http://www.cpuc.ca.gov/uploadedFiles/CPUCWebsite/Content/UtilitiesIndustries/Energy/EnergyPrograms/ElectPowerProcurementGeneration/irp/17/CPUC_IRP_Preliminary_RESOLVE_Results_2017-07-19_final.pdf
https://www.ethree.com/wp-content/uploads/2017/01/E3_Final_RPS_Report_2014_01_06_ExecutiveSummary-1.pdf
https://www.ethree.com/wp-content/uploads/2017/01/E3_Final_RPS_Report_2014_01_06_ExecutiveSummary-1.pdf
https://www.ethree.com/wp-content/uploads/2017/01/E3_Final_RPS_Report_2014_01_06_ExecutiveSummary-1.pdf
http://www.nea.gov.cn/2017-02/06/c_136035626.htm
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DI R,  PRAGSE 22 XURURIR B B K R R R I BAR™ o 47 KT 2 KGR AN K B A K FEL A B
DXtk AR I X 2 F R R s I, BRARTIIR 22, FFHE 00 BE 22 X 7K FEURT K H KT
i, HEERBEWZBADIEN. FE6, PRSI IR .

FESRHE,  XIRILET T (615 H 0 2R GURRSAT S B8/ R Mt BE S BE v O RURB IR R . )

an, AEZGAEI, RN AR A BB, BRI LA BN VR F RE AR AR B8N, (H
Ry R T AN SR 20967, BT A IX =AM R ) 2 ) S X s FRLZH 2

(RTO) (R oL, IXAE A5 X L BEAE SR FIRTOX I M AMXUA R AE M N AR BIE RO S
WAL RGIZE I FRE R GBS ERAR5% (B 5)% .

*® JLLAFSCHER Michael Milligan and Brendan Kirby, 2010, Impact of Balancing Areas Size, Obliga
tion Sharing, and Ramping Capability on Wind Integration, http://www.nrel. gov/docs/fy070sti/4
1809. pdf; GE Energy, 2010, Western Wind and Solar Integration Study. Executive Summary, http:
//www. nrel. gov/docs/fy100sti/47781. pdf; EnerNex Corporation, 2011, Fastern Wind Integration a
nd Transmission Study: Executive Summary and Project Overview, http://www.nrel. gov/docs/fyllo
sti/47086.pdf; Energy and Environmental Economics, 2014, Investigating a Higher Renewable Po
rtfolio Standard in California, https://ethree. com/documents/E3 Final RPS Report 2014 01 06 w
ith appendices. pdf.

P OMARESk H L E AR E B E (ETA), “Net Generation by State by Type of Producer by Energy Sourc
e,” https://www. eia. gov/electricity/data/state/annual generation state.xls.

O AEIX BT RGUEE R, P RGIEE R (MIS0) fE20154F K X I K FfE K P& i, N5, 4% .
WEEGEIEISREBER AT E: 2016, 2015 Wind Technologies Market Report, https://emp. 1bl. go
v/sites/all/files/2015-windtechreport. final . pdf.
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https://ethree.com/documents/E3_Final_RPS_Report_2014_01_06_with_appendices.pdf
https://ethree.com/documents/E3_Final_RPS_Report_2014_01_06_with_appendices.pdf
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https://emp.lbl.gov/sites/all/files/2015-windtechreport.final_.pdf
https://emp.lbl.gov/sites/all/files/2015-windtechreport.final_.pdf
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J 7 ISR AR5t EAEAT LRI RIERE . [ S R X A AR R IR L T T, e
VFIEHIX A R840 R T HE 1 B AR 22 AR KU A o IR 28 1 Sk 1 IX 3B B T 3 11
—LETHRE, I S X A G PR 1z X B R AR S A . AR SO B R IBUAE
S SCRPR S T AR, WKIZRE, R e R Oy B XI5 13

FEILIIN, ASCEBOZ D KA B S 13 s S AE I, Bk ads. (1) LB
“THIZBATIE” SRR DA T AR, DA I . SUEA BT,
(2) RATHSHERESE: (3D FRM MIvaHl, SR T Eaths, B

Ho

MAKIZE A SO DR AR A4 B R 55 T 0 AT R] 2R BEVREIL B2 T 4 5 5 e B g B — g [X I
Beite T ASUUR B Bt i (K T3 37 B SR AN B Al DO ARG X B B i g v it
RHZ%,

O FEAE KRR T4 L, Bk B E AU . U.S. Department of Energy, 2016, 2015 Wind Te
chnologies Market Report, https://emp. 1bl. gov/sites/all/files/2015-windtechreport. final .pdf.
RHEBEH R RBESEN A L. RIBEA SRR SRR ERIRE . .

* For an example, see the CAISO’ s business practice manuals at https://www. caiso. com/rules/P
ages/BusinessPracticeManuals/Default. aspx.
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* FERC, 2011, Transmission Planning and Cost Allocation by Transmission Owning and Operating
Public Utilities, Order 1000, https://www. ferc. gov/whats—new/comm—meet/2011/072111/E-6. pdf.

* CAISO CHAUL: https://www. caiso. com/Documents/TransmissionEconomicAssessmentMethodology. pd
£ MISO CHRW.: https://www.misoenergy. org/Planning/TransmissionExpansionPlanning/Pages/MVPAn
alysis. aspx.

T AR AR AT TR R RIRA A, TE R AE DI E . AR A AT IR R QU
) MMEMRIEE (BTN FI0E.
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PO NFEEAT, )y, Tk, @3ptmeAscimizt. bEsE aeliirlb H o 5% QK
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" For instance, heat tariff reform was part of the Jilin government’ s 2016 Implementation Gu
idelines on Promoting Price Mechanism Reform (F&THEANEALH] s 1 st & L) .
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SE RIS BUF PR L T — 2P &, MEZEIJF X E, il ARk i3k
S, JF RS ECE”. flan, fEnFHEEM, BElRk3EE TIE4H (Energy Princi
pals Group) YENZIMAET &R, BEEAMUKGHEE BT — 3T 6, & e %0
Al s AR T Bp R, CASEIUINH AR = A (GHGD ik H AR 12 AR AT it
B TIRZ E BT

EHEMWE, N THRIERRE., mESERAM AT - AR AR, 225
ZIEV s i . EESEPLAE SRR AR S AT H AR, T RE R KR AR A,
RE MR ASCEWAA TS, BN, IBMAEI, U E MUK G AR
WU E I R — S TARA, B ) 5 A T AR TR A . XA E T D
XAEL A AR, BORANEMIE IR, 2) BSEEOREE, BASHI A 7 BO i, 8L #5 &
TR PRI R — 2

® KM BRI R TAEME IS S W, http://www. naseo. org/stateenergyplans.

* See, for instance, California’ s 2017 “Scoping Plan” for meeting 2030 GHG goals, https://
www. arb. ca. gov/cc/scopingplan/2030sp pp final.pdf; New York’ s 2015 State Energy Plan, https:
//energyplan. ny. gov/Plans/2015. aspx.
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P R E AR SR

FAEM Gu/kWh) . ST IR EHEA (= 3.6 M), #OEMETHREH, HFHREE
WE, LA IAN (Gr/G))

3.6 x (1—BFE) x MR
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WP A Go/kWhe). Bl o e AL eSS0/ KW, SREABEAIRIY (4
W 2E, FEERDEP BTN £

R X VR ORI A REHR AR
RN BTN

A (Go/kWh). fZEEET MRS, RIS Go/kWh) 9 FEyady, feAFE
FHIS TR] K /NI R BB 2 80 5

R = T
AT RA GE/kWh). 001 BAHIN THP IORABR N, A BRI
UL (R AT 1
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BiisR 11-B: FFEFHXE XIS HANZE

PIEBUN I HFR 2, 2120204, (LGEH I M — LR B RO R AR ™. 7R
B E AR A L)) 28—+ =i 2077 K& (COP 23) b, JF22BUM & $20304
R R M R AR A B o A NBUR BI12050 48 sSEBL AL IR B AR — &8 23, 00 XURT
Kt —By K R GEERMARE KA ) KB LR R RSN, ¥
L REIR T I PR B RGUIRST RIS G ARG, DAL S RGBT &

FEREHRGHRESIR

2165k, FIERERERE (BREBEMIF) —BEMSRE, SFELN35 TW, FAfE
2100 MWAI6200 MWZ [8]. HIRFRRIBEARLRIFAL, HALZMHITRGEENILT RA R
KR BRAFERBINIA . ADNEINLE, BSH) . REAKPHRE K B,
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. \Wind Solar I | arge-scale units

N Small-scale units e Autoproducers Production

B 7. 1990-20144EfFFEREENEE (EH)MBRBEE CHH) KEKENRL

(Danish Energy Agency, 2015a) (F}EHEIEZE, 2015a)

BT8R 7 £ 255K 22 (1 KU LA B G A AR AR KRR P AR 7 RA A
FEPYZE, AR/, i B2 K 2 B R R ALAR s A ik (CHPY o il ™ &l &
K 8 Eon T E6F X (AR ALK REA R KRB 1 AEPF22 o 0 A2 77 o ) 43 0
TR T KRR e

U ARG R SRR T B R BAE A R B, R R A R . AR ST I FE R AR AR
A BRI U e, XK S BURMR &R BT
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K 8. MEXRKBEMRNERBE (), UERHLEEAERTRILE (HH)
2016FEHIE IR BGEI10 )G, FHILLEPIAH, I AT GE-FE KB 21T, KG9
(EFRFRMIAE, 201502 — P MHBFFE (MGEILIE#EFHZH14%) , J2016F M GEIEHTF#HZE (XGE
X FIE s 7 A4918% ) (Energinet. dk, 2016a).

K StiE MR, FE20034EFN20064E K H DR T, XS R p Rl kT
KHE .

T LIRS, PHEEHL ) RS AR TR L RE A% i Th A OR R 22 (1) X FL R K BH e & LT 7
E br b= A A 20154F, WHEFKFHAER B AR B FHRRR44% RHE42%, K
FHEE2%) , FFAERZHTBN, XAMEIEmAZ". EaTHBIT440/N P (295, 0% HIET
B, PFEMRNEFKHEREABEERTHEADTFREE ((UAHEAR G HA400/ME, 4.
6%) o U N LA /T[] KRR BH #8 & HLRE b7 FEL 75 R 80 % LAk, X PR 4 [ iy
=, 2015FEX AN AT 1T 15% .

RT AT B AR VR RIE M BBk AR
—ORUL,  H T RBEAUR BH e A B PEAN TR R, R B AT = KBk
L IR WA/ BAT RS A (FERERRR T, X5 FRFH I .

P PHERORER g K AL TP BRI, PR X 201 54F KU F o )RR SR LA B 1755 %, T PH 2 AR A2
3%,
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KREI R FEEBEEAR G B 5] R
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PI2E SEE, R ) TR R i S ) R X LB JEE A 2 i e I o XUREL R R AT B AE SRR,
BT P2 AR N A e A 28, HOEIEIE (2R 5EED HARD.

Jutiand - Sweden Power right now
Exports: 735 MW Measur MW
-

Jutland - Norway
Exports: 985 MW

Zealand - Sweden
Exports: 741 MW

Bornholm - Sweden
Imports; 8 MW

¢®. e
..\
The Great Belt
---> 590 MW

Zesland - Germany
o | Imports: 600 MW

| Last updated 2. Juni 2015 13:17 I

B 9. FHER ) RS20154E6 H2H13: 17TH PRA
BEETYCE TR, TP SR CEHAE LK . ZT26 8N I dn 261K, 267N B
I ZEEE (Energinet. dk, 2015a).

Bl 9EIR TP MET ) R G /E20155E6 H S — R ARG, HA e 5HE, o fnE E
HIGEE M. BT, SIEAERAEAREH OFE55 81,650 / 1, 700JK
11,980 / 2,440JK K0, SEEN2, 100 / 2,380JKFL. Joh, FEEEAMATHIELT — 160
OJK LB yiifan R A B it AT 15 4z . PHE ORI 7 5122 (20194FHGNT00JK TL) FITEE (2022
FERTNT400JK BL) I B EGEE .. teah, FFETSO (Energinet. dk) FIFEETSO (TenneT)
) T DO P 2 RN ] 2 (R (A LB T 2 B XM 2500MW . $20224F, A Ph 32 A0 48 EDR i i
Kriegers FlakIji H % in400J8 FLA AR IR A &, %00 H W K&/ NME LA HE, Eid
— 5 LR I A B, IREERIN EAEE . &5, HEEAEF K —%K
IETTOAH, FHEIE1400JK FLIHEE = B B 248, FI202280 P13 50 EE R K

AR TA

TERJI KB m T TR B, AEEA R 98 15 H B8 7K W) P 2240 4 22 R 1L
WA, B FERR RS %4, Energinet. dkEIEE T T — R g | 43 1k %k
M HT, (HH TEnerginet. dkEIUE 7T/ FID A &S, BN RGP HEZ2, 100 MVaridtiT
M, RGeS MR

Jutiand - Germany
Imports: 1.417 MW
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FUIIO 6 15 5 LA LA GEVR 7 26 17 B BRI T 7 RS R 3 1

PHEEW T —EmERENE RS, BB TRERGH &M KM, e
TR BRI PEv] fRAE REIEA LTI . a4, B B B ) SR MEOR IR T RENS 1R B rh e A G
PR R R, JRE X R G A A gk Tk, A AU ERIB T Rl H
APERG T B A, A ORRR HL P T A O B A . RS RE T, XK
PER L 5 IR AT AR I (1 4 S b R BRI . BEE ST TR P iR
AEREIRN TR, ARORAEIR AR GE M1 75 SRR R PRs i P, B 6 KRR
DAV L AP B A SR 1 5 7K

£ 2RI T s s sl 1 R R

PR T 2R/ 1T, @it dbRKE 7138 5 &2 4GiNord  Pool #HATHL /138 5«
IR 2 7 U RIPERD H R TR L, RO ACRK H T T3 42 5 R R A0 0 % [ 1] TG
HIE AT KRR . PHEHE TS0 8 H R T35 LA DR i 5 A Bh e i .
XTI IR T a2 AT, ThEewn i 10/, BFE: HarBlikiilg (20054) , JEFTH
1Ty (20064F) , HIEZHBFEENH (20094F) .

> 1 hour before 12-36 hours before

30 sec 60 sec 15 min operation hour operation hour 36 hours
Automatic reserves Manuel Elbas Spot-market * Financial markets
(controlled by status of regulating man<et (non-physical)
primary reserves) power and ancillary

services trade

Intra day Dayahead
markets markets

v

Primary reserves
(frequency controlied
production)

B 10. FIEMEEBNTG

(Sorknas, Strem, Tang, & Andersen, 2013)

R

n ERrIR, PHEAER 255 B HHGEK N A, Duitm K RIS ER A 1 R
HI . WA IAEERE, N R EILS R, B HRmRsisoR, 74
TRBERI G BE L . IR EOR MR ARAPRIE R 3, R AT e B AR A I AR 52 A LR

B 1T 1 R SRR A sl (R R I S R ) I APk AR T AR AR B (17
I RES-EA L) HITEOL T, XHa4T i) PR IR g BRI e SR Pk, i 20
PR IE BN R S EGR BI KT . ZIRER, FER RS RSO T, f IS
] AT PR ATRREE, DA ATREIR I i/ MESE 7o FEIX PRI IG DL 18], SRR A
PR 5 51 #  EE G A I/ DA A B L
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Power

Rapid fluctuation

— CoOnsumption
Production

>

Time

B 11 HTFEEIHFRAIVRES-SA 7245 K B 1 R i R I Pk R

(Blum & Christiansen, 2013)

Ik, STt AT LA M ) QAN R B RS Bl
WRIENLEL A B N4 % PN/ Bl VML i AR E N9 6PN/ minD BN}
FHIhRHE . e/ NFE T DLRRMR 10 % PN, ASE 1A/ NI gl o] APRIE S 3

FRimH 5 KPR R 5t

MRS ERTE, I B B REVE AT Dt R S8 N ) RS PR O R 48 R
PER — N EF EEN TR PHEM XM it 17X mia i sits, DU IRAE S EH
TR AR EE B AT REVERS , SR A] REFEAR AL A IR, BRI 2 R AR
PR, BURCEAT IR AE 5 10147 RIFI T, 0 EX UG il v g O SR AR, X 48
#oe RIEMEEET . REMERRETEW TE 120K,
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B 12. H20154E8 H31HZRIOA6H — AWM &/ N AEFRUKIE TGN S5REZ E
FIBR R

(Energinet. dk, 2016b).

PR — A, BRRE CEGRY) I, i FE iR EEE 0 7 KRR,
UeAt, fESEHE], R (20D MUNRASTHR) T GRt) K- BRI . S
i, R ER A, HIPGEE AR O CRel 2 SR ORI O - 534h,
RRIIAL, R A | AN Al R R R0, Bl 1R A

MBI J5E B 5 B4 R T

R R T 6 KB HLAL, UL — 2877 3% F A3 e 4 (HOB) ,
I R A B B A A . RV b (R AR S AN LB L, (HEATD
TR NEAN ARG RS EEA KA . 5, AIASK R SRS R IR,
PRI K 3 5 A L B IR A RCR TR SR AR GERI A, FH s A (R P HOB A 44
PG HLAL, A R, FRRNOER, ]l LA IR R BRSNS A %
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SRR A HLIBE 7 1R) R HL 5 SR R g O . I
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A R E. SRR ER,
HLIC ™ th ) DL L g 2877, A D R A Al
g O AR OE R — R RE TR
AR HLAL IR, BEAEASRE WA L3R 1
N7 TDER T

DX 3 PR AR DX 3 ] v X A KB ) AR K A4 K
fifi A7, HRIRIE . TR AE L K035 A L 4
XL R H A K 2T 300MWIR) HL B ) AH &5
&, NRAGIMERE, XAEG A
A AT g DL & H R RE 1007 s B R 4
R HLAE A B IR = R i g, FE A A%
Ty FAD IR i 3 S A8 P o JE I R 77 T I AL IR E A
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PLB LIS S e o 2 Sl 58 0 7 SR A g
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Power
(MW)

.

HRE— G HRRBENLLL, AR TR AR
0. SHLALIY HL IR0, 6 AL A . R AR
N30%, FEHGEFN60 %I, T R E I R
EF90% .

# MR — G ERR%, MRN8 % . £
R RRIEIL T, WBARBERKMEREE, N
2R IR LA KRR BT 75 I #A J10e ?

BB PR LR P T AR R e g, (EURHLEIAL
SMEIIERZ . LCHPHL AR AT B
FHEEK,

R A B AR A B AN B S A B R OB 2B R R A
I Sy, AT DLRRARIRRE A, I8 HETR -
JRCEEL 37 AT X SRR A R T S ] S0 1 RE AR A
AR fRT ST IL AL (5] FA M) 2 B A 55 B PR Al FE Bk o

PARGBN, BHE XIS A A

Extraction unit

Minimum input

Heat
(MW)
P>

A 13. CHP S HAREF=VEE
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FEP B KT, RPN L ) DURHE 53 — D EE R . i aae L
W ThR - B G I EAA RN REE Al 135 o BT XBERRRH
REMITA BRI, FTAE P FRAN R SE 4 mT TN, DR AT 0 BN RO FLEREF) N B AT — e 1Y
#HERE, —MONA R I, F IR i) DR BRI R m R R, IR
77 AT DA FoA 0 20 AR 2 s B . X — RUREL L, B KHENLAE MRS
I ER, B RINEEA KR RN T, Y RBERIEAR AT A REIR R R TR R
Al SEIEATRGRIBGT LA RS IEAT P R B R R EE, ATE R A R DR
AR A FRE A P A CRTAR A S R IO IRIEAT, UK At T
PRI E R, R g AN ] ARERIE SRR ORI L i i e B 1 140808 TR
Pa AN TSI AN R TR A 1 L
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Short run marginal heat production cost (DKK/G))

-200 -100 0 100 200 300 400 500 600 J00
Electricity price (DKK,/MWh)

sesnnsnns (335 Doiler - = =Heat pump = = = Electric boiler

Coal CHP opportunity cost Coal CHP bypass Coal CHP

Coal CHP backpressure

B 14. MR RN H B ISR BL R | K K 34 PR A i
GBI SRR RS HFIR AT IO FERCOM S BRI

FEREAG (B BSOS, AP SR O E B A%, BB T DUE I AR IR s
KIeER . BEFE AT Bk, RS HRCRE R, PR RN LE S RI ), IR
AT REFE 0% . TEM K= T-£0180 DKK / MWhiF, SReifB#eER A7, an R AR i
J RN, B SRS, i BN A, BOAHT I8N 1 R EIBRA I 2 K
R A e 2R, ERTARRE SIS OLR, RS A T L

PRI a0 T e <0 SV I 0K
N T Ui o A A FL I R BEVR R Gt =AM T PR, AR I BN ) Skagen L)
PERBIT o EARGR T 0 AT SR i 7 S PR MEREI R G I BoRBETE s BET AP 2R

PR SR, O] DA AL HL I H S AR A g (2K . R I F U T AR £ 564 L,
FEZ A ZUET .
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BRI I K R I AT R BN P3R4 BB TR AT — R s i f5hm . VIR WL
HL T AR 7 b A AR A A PR S B B3 P B B K A RSE (o AE TSI, 4740
R8T AT, LI Al DAL LU RS SR TR R T BIEAT RS
Bbeiziizts, WRrCE M= Az, WeTBURAE Ry, M oLEm T
Wakr. 7sh, ARG DIE B S S A RN BisdT. X g i
FEDLLE T KRR AL AL A IR £ 10 %6 R BE T . WlRdds, WIFLME X A& A E
3 IR S HLALIN/IR10 %6 KB AT o [FIRE R JEL U AT B T s o

":’s'. e 0
-

o W q;‘h ’_‘
o 2 l.‘i!' -

Unit ) | Size . e

CHP capacity | 13 MW and 16 MJ/s (three 4.3 MW, natural gas units)
Heat storage 250 MWh

Peak load boilers | 3T MW

Electric boiler | IOMW

Compression heat pump | Under consideration

& 15. Skagen CHP HiJ A&/

(EMD, 2016)
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ASHITERE) S BN N IHERHA R QEIEHEME o SHISHAEM =, Frf =1
R LA AR AL R T iy ER 3, 347 Bl S5 TOK,  TOMW R A2 8 1 1k i o i
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Skagen District Heating, Thursday, 2010-05-13 to Wednesday, 2010-05-19
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(EMD, 2016)
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Skagen District Heating, Friday, 2011-03-25
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e B
AR B 15T, SRt b B 7645 (Bregnbak, 2015)
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® Hummon, M., Palchal, D., Denholm, P., Jorgenson, J., Olsen, D., Kiliccote, S., Matson, N.,
Sohn, M., Rose, C., Dudley, J., Goli, S., Ma, 0., 2013, Grid Integration of Aggregated Demand
Response, Part 2: Modeling Demand

Response in a Production Cost Model. NREL Technical Report, NREL/TP-6A20-58492. https://www.
nrel. gov/docs/fyl4osti/58492. pdf

P PSR R IR E A R EOR B AR R H Ty, X R BH AE AR LA A R R S Y D TR R H YR SR R
I, PARANRBHBE K B RS H R AR, R EUCH i far th e AR ARG+ 40 2.

* Jennifer Potter and Andrew Satchwell, “Process for Developing and Conducting a Demand Resp
onse Potential Study,” a presentation in Jiangsu, China, October 28, 2016
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* http://www. utilitydive. com/news/arizona—utility-will-use-reverse—demand-response—to—-avoid-r
enewables—curt/505943/
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* At PG&E, for example, on a MW basis, aggregators deliver roughly 40% of DR reduction while
60% coming from programs administered by the utility. The ratio is to shift closer to 50-50 o
ver the next few years (interview with a PG&E DR program manager)

* Cappers, P., Goldman, C. and Kathan, D. 2010. Demand response in US electricity markets: Em
pirical evidence. Energy. 35(4): 1526-1535

% Cappers, P. and A. Satchwell. 2015. “Considerations for State Regulators and Policymakers
in a Post-FERC Order 745 World.” LBNL Report 6977E.
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* http://www. brattle. com/system/news/pdfs/000/001/302/original /Stacked Benefits — Final Repor
t. pdf?1505227794

“ Faruqui, A. and Palmer, J. (2012) The Discovery of Price Responsiveness — A Survey of Exper
iments Involving Dynamic Pricing of Electricity. Social Sciences Research Network.
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® For an evaluation of DOE’ s CBS, see: Cappers, P. and R. Scheer. American Recovery and Rein
vestment Act of 2009: Final Report on Customer Acceptance, Retention, and Response to Time-ba
sed Rates from Consumer Behavior Studies.” November 2016. LBNL-1007279

* Cappers, P. and R. Scheer. American Recovery and Reinvestment Act of 2009: Final Report on
Customer Acceptance, Retention, and Response to Time—based Rates from Consumer Behavior Studi
es.” November 2016. LBNL-1007279

XA 3% [ B AR IR A A S BRI 25 5., 152 B: Cappers, P., Spurlock, C. A., Todd, A.
and Ling, J. (2016) Experiences of Vulnerable Residential Customer Subpopulations with Critic
al Peak Pricing. Lawrence Berkeley National Laboratory, Berkeley, CA. September 2016. LBNL-10
06294.

SHX AN T E E (45, RIS Oklahoma Gas and Electric (2011) OG&E Smart Study TOG
ETHER Impact Results. https://www. smartgrid. gov/sites/default/files/doc/files/GEP%200GE%20Sum
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eworks. ” IEI Report, December.
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